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# 2001 International Union of Crystallography Printed in Great Britain ± all rights reserved The title compound, C 33 H 26 N 2 O 4 , is derived from an unexpected spiran synthesis. Its crystal structure has been determined at room temperature. The skeleton is composed of a spiro [4.4] system formed by an isoxazolone and a substituted pyrroline ring obtained by a series of tandem reactions. The carbonyl exocyclic bond angles [121.9 (2) and 129.9 (2) ] of the isoxazolone ring show the usual asymmetry.
Comment
The formation of the title compound, (I), has been interpreted, like the p-MeC 6 H 4 -derivative (Bruno et al., 2001a) , as the unexpected product of a series of tandem reactions involving Michael-and retro±Michael reactions, C-alkylation, aldol addition and diastereospeci®c cyclization (Risitano et al., 2001) .
The stereochemistry of the C C double bond and of the tetrahedral C atoms of the product could not easily be established by any spectral technique. The structure in the solid state has been unambiguously determined by X-ray diffraction.
The title compound is very similar to the already reported p-Me derivative (Bruno et al., 2001a) , obtained by a similar reaction with the same N-ylide. The molecular skeleton is a spiro[4.4] system composed of an isoxazolone and a threesubstituted pyrroline ring. The two chiral C atoms, the spiro center C1 and the pyrroline C4 atom, have the same con®guration (R,R in Fig. 1 ). Due to the crystallographic centre of symmetry, the crystal is the racemic mixture of both enantiomers.
The geometric values of the two similar compounds are comparable within experimental error and are in good agreement with known data (Bertolasi et al., 1994; Brehm et al., 1992) . The carbonyl group shows almost the same asymmetry, in agreement with other known carbonyl groups (Allen et al., 1991) and cumarine derivatives (Bruno et al., 2001b) .
Both compounds have the isoxazolone linked through the C2 atom to a phenyl group.
Although the torsion angles de®ning the orientation of phenyl with respect to the eterocyclic ring are very different [N1ÐC2ÐC14ÐC15 = 0.6 (3) versus À32.1 (5) in the p-tolyl derivative] the C2ÐC14 bond distances are almost equal. The largest discrepancy between the two similar structures is observed for the C6ÐC26ÐC27ÐC28 torsion angle. Due to steric interactions, the methoxy groups are differently oriented with respect to the phenyl to which they are bonded [C13ÐO3ÐC12ÐC7 = 179.4 (2) , while C33ÐO4ÐC32Ð C27 = À163.8 (2) ]. Weak intra-and intermolecular hydrogenbond interactions determine the crystal packing and the relative orientations of substituents with respect to the single spiro fragment.
Experimental
The title compound was obtained as a single diastereomer from 4arylmethyleneisoxazol-5-one and in situ prepared N-ylide (Risitano et al., 1997) 
)/3 (Á/') max < 0.001 Á& max = 0.14 e A Ê À3 Á& min = À0.12 e A Ê À3 Extinction correction: SHELXL97 Extinction coef®cient: 0.0066 (10) Re¯ection intensities were measured by pro®le ®tting of a 96-step peak scan over 2 shells procedure (Diamond, 1969) and then corrected for Lorentz±polarization effects. Standard uncertainties '(I) were estimated from counting statistics. H atoms were located in idealized positions and allowed to ride on their parent C atoms with isotropic displacement parameters related to the re®ned values of their corresponding parent atoms.
Data collection: P3/V (Siemens,1989) ; cell re®nement: P3/V; data reduction: SHELXTL-Plus (Sheldrick, 1990) ; program(s) used to solve structure: SIR92 (Altomare et al., 1994) ; program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
Figure 1
Perspective view of compound (I) with the atomic numbering scheme. The non-H-atom displacement ellipsoids are at the 30% probability level.
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S1. Comment
The formation of the title compound, (I), has been interpreted, like the p-MeC 6 H 4 -derivative (Bruno et al., 2001a) , as the unexpected product of a series of tandem reactions involving Michael-and retro-Michael reactions, C-alkylation, aldol addition and diastereospecific cyclization (Risitano et al., 2001) .
The stereochemistry of the C═C double bond and of the tetrahedral C atoms of the product could not easily be established by any spectral technique. The structure at the solid state has been unambiguously determined by X-ray diffraction diffraction.
The title compound is very similar to the already reported p-Me derivative (Bruno et al., 2001a) , obtained by the similar reaction with the same N-ylide. The molecular skeleton is a spiro[4.4] system constituted by an isoxazolone and a threesubstituted pyrroline ring. The two chiral C atoms, the spiro center C1 and the pyrroline C4 atom, have the same configuration (R,R in Fig. 1 ). Due to the crystallographic centre of symmetry, the crystal is the racemic mixture of both enhantiomers.
The geometric values of the two similar compounds are comparable within the experimental error and are in good agreement with the known data (Bertolasi et al., 1994; Brehm et al., 1992) . The carbonyl group shows almost the same asymmetry, in agreement with the other known carbonyl groups (Allen et al., 1991) and cumarine derivatives (Bruno et al., 2001b) . Both compounds have the isoxazolone linked through the C2 atom to a phenyl group.
Although the torsion angles defining the orientation of phenyl with respect to the eterocyclic ring are very different [N1 -C2-C14-C15 = 0.6 (3) versus -32.1 (5)° of the p-tolyl derivative] the C2-C14 bond distances are almost equal. The largest discrepancy between the two similar structures is observed for the C6-C26-C27-C28 torsion angle. Due to steric interactions, the methoxy groups are differently oriented with respect to the phenyl to which are bonded [C13-O3 -C12-C7 = 179.4 (2)°, while C33-O4-C32-C27 = -163.8 (2)°]. Weak intra-and intermolecular hydrogen-bond interactions determine the crystal packing and the relative orientations of substituents with respect to the single spiranic fragment.
S2. Experimental
The title compound was obtained as a single diastereomer from 4-arylmethyleneisoxazol-5-one and in situ prepared Nylide (Risitano et al., 1997) .
S3. Refinement
Reflection intensities were evaluated by profile fitting of a 96-steps peak scan among 2θ shells procedure (Diamond, 1969) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 −0.10977 (17) 
